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Paper Based Packaging Materials Sectional Committee, CHD 16 


FOREWORD 


This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Paper Based Packaging Materials Sectional Committee had been approved by the Chemical Division Council. 


This standard was first published in 1972. In this revision the value of burst index has been increased considering 
Wrapping paper of high GSM Kraft papers are being used in core making. This would lead to good core strength 
and minimize the core collapse/ crush. It has been observed that if the paper moisture is more, the absorption 
of glue, a pasting media, is low and the adhesive property will get affected and will yield poor core strength. 
Considering this and also that the binding property of the wrapping paper depends on the moisture content of 
the paper, the requirement of moisture has been included. It has also been found that the round discs made 
of high GSM wrapping paper are used while packing reels. Gum is applied on the outer surface of the round 
disc. The Cobb with a higher value will cause the applied gum to find its way on to the inside paper which will 
ultimately cause sticking of paper layers. Therefore, Cobb,, value has been included. Considering the present 
market trend Packages contain 125 sheets also incorporated in addition to 500 or 250 sheets. This revised version 
also incorporates all the Amendments issued so far. 


A scheme for labelling environment friendly products to be known as ECO Mark has been introduced at the 
instance of the Ministry of Environment and Forests (MEF). The ECO Mark is administered by the Bureau of 
Indian Standards (BIS) under the B/S Act, 1986 as per the Resolution No. 71 dated 20 February 1991, published in 
the Gazette of the Government of India. For a product to be eligible for ECO Mark it shall also carry Standard Mark 
of BIS for quality, in addition to the compliance with the optional environment friendly (EF) requirements. For this 
purpose, the Standard Mark of BIS would be a single mark being a combination of the ISI Mark and the ECO logo. 
Requirements to be satisfied for a product to qualify for the BIS Standard Mark for ECO friendliness are included 
in this Indian Standard. These requirements are optional; manufacturing units will be free to opt for the ISI Mark 
alone also. It is based on the Gazette Notification No. 364 dated 7 September 1995 for packaging material/package 
(Part I Paper Board and Plastics Excluding Laminates) as environment friendly products, published in the Gazette 
of India. This requirement is, therefore, included in this standard to include EF requirements for general purpose 
packing/wrapping paper. 

The composition of the Committee responsible for formulation of this standard is given in Annex C. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with 
IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )’. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 


GENERAL PURPOSE PACKING/WRAPPING 
PAPER — SPECIFICATION 


( First Revision ) 


1 SCOPE 


This standard prescribes the requirements and 
methods of sampling and test for general purpose 
packing/wrapping paper including the brown wrapping 


paper. 
2 REFERENCES 


The standards listed in Annex A contain provisions 
which through reference in this text, constitute 
provisions of and necessary adjuncts to this standard. 
At the time of publication, the editions indicated were 
valid. All standards are subject to revision and parties 
to agreements based on this standard are encouraged to 
investigate the possibility of applying the most recent 
editions of the standards indicated in Annex A. 


3 TERMINOLOGY 


For the purpose of this standard, the definitions given in 
IS 4661 shall apply. 


4 REQUIREMENTS 


4.1 General — The paper shall be machine finished 
or machine glazed. The paper shall be of uniform 
formation, thickness and substance and shall be evenly 
finished, free from creases, cuts and holes. It shall also 
be reasonably free from specks. 


4.2 Grammage and Tolerance on Grammage — The 
nominal grammage shall be as agreed to between the 
purchaser and supplier. However, when tested as per 
6 of IS 1060 (Part 1) no single test result shall vary 
by more than + 6 percent from the nominal grammage. 
Further, mean of 10 test results shall not vary from the 
nominal by more than + 4 percent. 


4.3 The paper shall also comply the requirements given 
in Table 1. 


4.4 Additional Requirements for ECO Mark 
4.4.1 General Requirements 


4.4.1.1 The product shall conform to the requirements 
for quality and performance prescribed under 4.1 to 4.3. 


4.4.1.2 The manufacturer shall produce to BIS, the 
environmental consent clearance from the concerned 
State Pollution Control Board as per the provisions 
of Water (Prevention and Control of Pollution) Act, 
1974 and Air (Prevention and Control of Pollution) 
Act, 1981 along with the authorization, if required 
under the Environment (Protection), Act, 1986 and the 
Rules made thereunder, while applying for ECO Mark. 
Additionally the manufacturers shall also comply with 
the provisions under Prevention of Food Adulteration 
Act, 1954 and the Rules made thereunder wherever 
necessary. 


Table 1 Requirements for General Purpose Packing/Wrapping Paper 
( Clause 4.3 ) 


SI No. Characteristic Requirement Method of Test, Ref to Cl No. in 
IS 1060 (Part 1) 
a) (2) (3) (4) 
i) Burst index, kPa.m?/g, Min 1.96 12.5 
ii) Tear index, in both machine and cross direction, m N.m?/g, Min 5.88 12.7 
iii) Tensile index, in machine direction, Nm/g, Min 29.4 12.3 
iv) Moisture content, Percent, Max 8 9.0 
v) Cobb,, g/ m°, Max, 13:22 
Top side 40 
Bottom side 40 


Burst index = Burst factor x 0.098 
Tear index = Tear factor x 0.098 
Tensile index = Breaking length x 0.009 
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4.4.2 Specific Requirements 


4.4.2.1 The paper and paper boards packaging materials/ 
packages shall be manufactured from the following raw 
materials:- 


a) 100 percent waste paper or agricultural/industrial 
wastes; 


OR 


b) A minimum of 60 percent by mass of pulp made 
from materials other than bamboo, hardwood, 
softwood and reed. 


4.4.2.2 The material if used for the packaging of food 
materials, shall be manufactured from virgin pulp 
and shall be free from dioxins. Printed surfaces of the 
paper shall not come into contact with the food and the 
maximum amounts of contaminants in paper intended 
to come into contact with food shall not exceed the 
limits prescribed in Table 2 when tested according to 
the methods given in Annex B. 


5 PACKING AND MARKING 


5.1 Packing 


5.1.1 A ream of 500 sheets shall be the measure of 
quantity for wrapping paper in sheets. Packages shall 
contain 500 or 250 or 125 sheets according to the size 
and mass of the paper and packed as agreed to between 
the purchaser and the supplier 


5.1.2 Wrapping paper in rolls, shall be rolled on a core 
of 76 mm inside diameter and in length corresponding 
to the width of paper, with a wooden plug at each end 
extending to a minimum of 75 mm into the core. 


5.1.3 For ECO Mark, packing/wrapping paper 
shall be packed in such packages which shall be 
recyclable/reusable or biodegradable. 


5.2 Marking 


5.2.1 Each package and roll shall be marked with the 
following information: 
a) Description and grammage of the material; 


b) Size of paper; 


c) Mass in kg per ream of 500 sheets including 
wrapping paper; and 
d) Lot number. 


5.2.2 BIS Certification Marking 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed there under, and the products 
may be marked with the Standard Mark. 


5.2.3 Additional Requirements for ECO Mark 


For ECO Mark, following additional information may 
also be suitably marked on the container/package: 


a) The criteria base on which the packing/wrapping 
paper has been labelled as environment friendly a 
with ECO Mark. 


The packing/wrapping paper shall be sold along 
with instructions for proper use and mode of safe 
disposal so as to maximize its performance and 
minimize wastage. 

It shall be marked that the ECO-Mark is applicable 
to the packing/wrapping paper if content is not 
separately covered under the ECO Mark scheme. 


NOTE — It may be stated that the ECO Mark is applicable to 
the product or packaging material or both. 


b 


wm 


c 


NA 


6 SAMPLING 


Representative samples for the test shall be drawn as 
prescribed in 3 of IS 1060 (Part 1) 


7 TEST METHODS 


7.1 Tests shall be conducted in accordance with the 
methods referred to in 4.1, 4.2, Col. 4 of the Table 1 
and Annex B. 


7.2 Quality of Reagents — Unless specified otherwise, 
pure chemicals and distilled water (see IS 1070) shall 
be employed. 


NOTE — ‘Pure chemicals’ shall mean chemicals that do not 
contain impurities which affect the results of analysis. 
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Table 2 Maximum Permissible Limits of Contaminants in Paper 
( Clause 4.4.2.2 ) 


Contaminant Paper Intended to Come Paper Intended to Come into Contact with Paper for 
into Contact with Dry Food Wet Food and Food with Fatty Surface Filtration 
(mg/kg of paper) (mg/kg of paper) (mg/kg of paper) 
(1) (2) (3) (4) 
Cadmium (Cd) 0.5 0.5 
Chromium (Cr°*) 0.1 0.1 
Lead (Pb) 3.0 3.0 
Mercury (Hg) 0.3 0.3 
Pentachlorophenol (PCP) 0.05 0.05 0.05 
Polychlorinated biphenyls (PCBs) 2.0 2.0 0.5 
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ANNEX A 
( Clause 2 ) 
LIST OF REFERRED INDIAN STANDARDS 


IS No. Title 
264 : 2005 Nitric acid (third revision) 
266 : 1993 Sulphuric Acid (third revision) 


1060 (Part 1): 1966 Methods of sampling and test 


IS No. Title 


1060 (Part 3) : 1969 Methods of sampling and test 
for paper and allied products: 
Part 3 


1064: 1 ification fe i 
for paper and allied GG NGE 06 980 Spect ca lon for paper sizes 
Part 1 (revised) (second revision) 
1 : 1992 R t t 
1060 (Part 2) : 1960 Methods of sampling and test ie oe —_ 
for paper and allied products: f 
Part 2 4661: 1999 Glossary of terms used in 
paper trade and industry 
(second revision) 
ANNEX B 


( Clause 4.4.2.2 and Table 2 ) 


DETERMINATION OF CHROMIUM, LEAD, MERCURY, CADMIUM, PENTACHLOROPHENOL 
AND POLYCHLORINATED BIPHENYLS 


B-1 DETERMINATION OF CHROMIUM 
(AS CR“) 


B-1.1 Principle — The hexavalent chromium 
is determined colorimetrically by reaction with 
diphenylcarbazide in acid solution at a wave length of 
550 nm. 


B-1.2 Apparatus 


B-1.2.1 Spectrophotometer — Any spectrophotometer 
suitable for measurement at a wavelength of about 
550 nm or photoelectric absorption meter fitted with 
filters giving maximum transmission near 550 nm. 


B-1.2.2 Shaker Any shaker suitable for rotating/ 
moving at 30 + 2 revolution/min. 


B-1.3 Reagents 


B-1.3.1 Extraction Fluid — Mix 5.7 ml of acetic acid 
in distilled water. 


B-1.3.2 Nitric Acid — Concentrated (see IS 266). 


B-1.3.3 Sulphuric Acid — Approximately 0.2 N 
(see IS 264). 


B-1.3.4 Diphenylcarbazide Solution — Dissolve 0.25 g 
of diphenylcarbazide in 50 ml acetone. Store in a brown 
bottle. Discard when solution becomes discoloured. 


B-1.3.5 Stock Chromium Solution — Dissolve 0.141 g 
K,Cr,O, in distilled water and dilute to 100 ml. One ml 
of this solution contains 500 ug of chromium (as Cr°"). 


B-1.3.6 Intermediate Chromium Solution — Take 10 ml 
of stock chromium solution and dilute to 1 000 ml with 
distilled water. One ml of this solution contains 5.00 ug 
of chromium (as Cr°"). 


B-1.3.7 Standard Chromium Solution — Take 10 ml of 
intermediate chromium solution and dilute to 1 000 ml 
with distilled water. One ml of this solution contains 
0.05 ug of chromium (as Cr°®). 


B-1.3.8 Indicator Paper — Covering the pH range 
0.5 to 1.5. 


B-1.4 Procedure 


B-1.4.1 Preparation of Calibration Curve — Into each 
of a series of ten 250-ml volumetric flasks, place the 
quantities of standard chromium solution as indicated 
below: 


Standard Chromium Corresponding to Cr°* 
Solution 
ml ng 
1.0 0.05 
2.0 0.10 
3.0 0.15 
4.0 0.20 
5.0 0.25 
6.0 0.30 
7.0 0.35 
8.0 0.40 
9.0 0.45 
10.0 0.50 


B-1.4.1.1 Add sulphuric acid to adjust the solution 
pH to 1.0 + 0.3 in each flask and dilute to 100 ml. Add 
2.0 ml diphenylcarbazide solution, mix thoroughly and 
wait for 10 minutes. 


B-1.4.1.2 Carry out the measurement on the 
spectrophotometer or on a photoelectric colorimeter 
using appropriate filter with a 1 cm cell at a wavelength 
of 550 nm. As references use extraction fluid. Correct 
the absorbance readings of standard solution by 
subtracting absorbance of a reagent blank carried 
through the above method. 


B-1.4.1.3 Construct a calibration curve by plotting 
corrected absorbance values against chromium content 
in microgram per 102 ml. 


B-1.4.2 Determination 


B-1.4.2.1 Sample preparation — Tear the air dry sample 
into pieces of suitable size. Do not use cut or punched 
edges or other parts where metallic contamination may 
have occurred. 


B-1.4.2.2 Preparation of test solution — Weigh to the 
nearest 0.01 g about 20 g of paper, leach the paper with 
about 200 ml of extraction fluid for 18 + 2 h using 
shaker rotating/moving at 30 + 2 rev/min. Filter the 
extract through glass fibre filter with 0.45 micron pore 
size. Add sufficient amount of aluminium sulphate and 
filter if any precipitate appears. Transfer the solution 
quantitatively to a volumetric flask of suitable capacity, 
dilute to the mark and mix well. 


B-1.4.2.3 According to the expected chromium content, 
take an aliquot portion of the test solution containing 
10 to 100 ug of chromium to a 100-ml volumetric flask. 
Adjust the pH of the solution to 1.0 + 0.3 by adding 
0.2 N sulphuric acid. Dilute to 100 ml. Add 2 ml 
diphenylcarbazide solution, mix thoroughly, and wait 
for 10 minutes. 
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B-1.4.2.4 Photometric measuremen — Carry out 
the photometric measurements of the test solution 
according to the methods given in B-1.4.1.1. 


B-1.4.3 Calculation — By means of the calibration 
curve (see B-1.4.1.3) determine the quantity of 


chromium present: 


Chromium (as Cr°* ), ppm = Msi 


where 


m= mass of chromium determined in the aliquot of 


the sample solution, ug; 
= mass of paper sample taken for testing, g; and 
= ratio of the volume of test solution to the 
volume of aliquot portion taken for the colour 
development. 


B-2 DETERMINATION OF 
(AS HG) 


MERCURY 


B-2.1 Principle 


The flameless atomic absorption procedure is a 
physical method based on the absorption of radiation at 
253.7 nm by mercury vapour. The mercury is reduced to 
the elemental state and aerated from solution in a closed 
system. The mercury vapour passes through a cell 
positioned in the light path of mercury hallow cathode 
lamp of an atomic absorption spectrophotometer. 
Absorbance (peak height) is measured as a function of 
mercury concentration and record. 


B-2.2 Apparatus 


B-2.2.1 Atomic Absorption Spectrometer (AAS) 
and Associated Equipment — Instrument settings 
recommended by the manufacturer shall be followed. 
Instruments designed specifically for the measurement 
of mercury using the cold vapour technique may be 
substituted for the AAS. 


B-2.2.2 Mercury Vapour Generation Assembly — 
Consists of an absorption cell, peristaltic pump, flow 
meter, aeration tubing and a drying tube containing 
magnesium perchlorate. 


B-2.2.3 Mercury Hollow Cathode Lamp 


B-2.2.4 Recorder/Printer/Display Meter — Any 
multi-range variable recorder that is compatible with 
the UV detection system is suitable. 


B-2.3 Reagents 
B-2.3.1 Sulphuric Acid — Concentrated (see IS 266). 
B-2.3.2 Nitric Acid — Concentrated (see IS 264). 


B-2.3.3 Stannous Chloride Solution — Dissolve 25 g of 
stannous chloride (SnCl,) in water containing 50 ml of 
concentrated hydrochloric acid and dilute to 250 ml. If 
a suspension forms, stir reagent ontinuously during use. 
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B-2.3.4 Sodium Chloride — Hydroxylamine Sulphate 
Solution — Dissolve 12 g of sodium chloride and 
12 g of hydroxylamine sulphate (NH,OH), H,SO, in 
distilled water and dilute to 100 ml. 


B-2.3.5 Potassium Permanganate Solution — Dissolve 
5 g of potassium permanganate in distilled water and 
dilute to 100 ml. 


B-2.3.6 Potassium Persulphate Solution — Dissolve 
5 g of potassium persulphate in distilled water and 
dilute to 100 ml. 


B-2.3.7 Stock Mercury Solution — Dissolve 1.354 g of 
mercuric chloride in about 700-ml of distilled water. 
Add 10-ml of concentrated nitric acid and make up to 
1 000 ml. One millilitre of the solution contains 1 mg 
of mercury as Hg. 


B-2.3.8 Standard Mercury Solution — Prepare a series 
of standard mercury solutions containing 0 to 5 ug/l by 
appropriate dilution of stock mercury solution (B-2.3.7) 
with water containing 10 ml of concentrated nitric acid 
per litre. Prepare standards daily. 


NOTE — Use mercury free distilled water for the preparation 
of reagents and standards. 


B-2.4 Procedure 


B-2.4.1 Instrument Operation — Follow the procedure 
of the manufacturer’s operating manual. Connect the 
mercury vapour generating assembly as shown in 
Fig. 1. 


DIR PUMP 


RECORDER 


SAMPLE SOLUTION 
IN BOD BOTTLE 


ABSORPTION CELL 


AA DETECTOR 


SCRUBBER CONTAINING A 
MERCURY ABSORBING MEDIA 


B-2.4.2 Standardization — Transfer 100 ml of each 
of the 1.0, 2.0 and 5.0 ug/l standard mercury solution 
and a blank of 100 ml water to 300 ml BOD bottles. 
Add 5 ml of concentrated sulphuric acid and 2.5 ml of 
concentrated nitric acid to each bottle. Add 15 ml of 
potassium permanganate solution to each bottle and 
let stand for at least 15 min. Add 8-ml of potassium 
persulphate (K,S,O,) solution to each bottle and heat 
for 2 h in a water bath at 95 °C. Cool and add 6 ml 
of sodium chloride-hydroxylamine sulphate solution to 
reduce the excess permanganate. After decolourization 
add 5 ml of stannous chloride solution and attach the 
bottle immediately to the aeration apparatus forming 
a closed system. As mercury is volatilised and carried 
into the absorption cell, absorbance will increase to a 
maximum within a few seconds. As soon as recorder 
returns approximately to the base line, remove stopper 
holding the aeration frit from the reaction bottle and 
replace with a bottle containing distilled water. Flush 
the system for a few seconds and run the next standard 
in the same manner. Construct a standard calibration 
curve by plotting absorbance (peak height) versus 
mercury concentration in ug. 


B-2.4.3 Determination 


B-2.4.3.1 Sample preparation — Tear the air dry sample 
into pieces of suitable size. Do not use cut or punched 
edges or other parts where metallic contamination may 
have occurred. 


HOLLOW 
CATHODE LAMP 


C 


Fic.1 SCHEMATIC ARRANGEMENT OF EQUIPMENT FOR MEASUREMENT OF 
MERCURY BY COLD VAPOUR ATOMIC ABSORPTION TECHNIQUE 
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B-2.4.3.2 Preparation of test solution — Weigh to the 
nearest 0.01 g about 20 g of paper, leach the paper with 
about 200 ml of extraction fluid for 18 + 2 h using 
shaker rotating/moving at 30 + 2 rev/min. Filter the 
extract through glass fibre filter with 0.45 micron pore 
size. Transfer the solution quantitatively to a volumetric 
flask of suitable capacity, dilute to the mark and mix. 


B-2.4.3.3 According to the expected mercury content, 
take an aliquot portion of the test solution containing 
not more than 5 ug/l of mercury to a 300-ml BOD 
bottle and treat as in B-2.4.2. 


B-2.5 Calculation 


Determine peak height of sample from recorder chart, 
read mercury value from standard curve and determine 
the mercury content of the sample using the following 
formula: 


Mercury (as Hg), ppm = ets 
M x1000 
where 
= concentration of mercury from the calibration 
curve; 
V= volume of test solution prepared, ml; and 


= mass of paper sample taken for testing; g. 
B-3 DETERMINATION OF LEAD (AS PB) 


B-3.1 Principle 


The lead content of the sample is determined by electro 
thermal atomic absorption spectrometric method. 


B-3.2 Apparatus 


B-3.2.1 Atomic Absorption Spectrometer — With 
graphite oven technique in place of conventional burner 
assembly. 


B-3.2.2 Lead Hollow-Cathode Lamp or Multielement 
Hollow-Cathode Lamp — For use at 283.3 nm. 


B-3.2.3 Hot Plate 

B-3.3 Reagents 

B-3.3.1 Nitric Acid — Concentrated (see IS 264). 
B-3.3.2 Nitric Acid — 1:1. 

B-3.3.3 Dilute Nitric Acid — 1:499. 


B-3.3.4 Stock Lead Solution — Dissolve 1.599 9 g of 
Pb(NO,), in a mixture of 10 ml of concentrated NO, 
and 100 ml of water and dilute to 1 litre. One ml of this 
solution contains 1.0 mg of lead (as Pb). 


B-3.3.5 Intermediate Lead Solution 


B-3.3.6 Standard Lead Solution — Dilute 100 ml of 
intermediate lead solution to 1 litre with dilute nitric 
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acid (1:499). One milliliter of this solution contains 
0.1 mg of lead (as Pb). 


B-3.4 Procedure 


B-3.4.1 Sample Preparation — Tear the air dry sample 
into pieces of suitable size. Do not use cut or punched 
edges or other parts where metallic contamination may 
have occurred. 


B-3.4.2 Preparation of Test Solution — Weigh to the 
nearest 0.01 g about 20 g of paper, leach the paper with 
about 200-ml of extraction fluid for 18 + 2 h using 
shaker rotating/ moving at 30 + 2 rev/min. Filter the 
extract through glass fibre filter with 0.45 micron pore 
size. 


B-3.4.3 Transfer the extract to a 250 ml conical flask. 
Add 5 ml concentrate nitric acid and a few boiling chips 
or glass beads. Slowly evaporate on a hot plate to about 
10 to 20 ml. Continue heating and adding concentrated 
nitric acid until digestion is complete. Wash down 
with water and then filter if necessary. Quantitatively 
transfer filtrate to a 100 ml volumetric flask, dilute to 
the mark and mix thoroughly. 


B-3.4.4 Inject a measured portion of the digested 
solution into the graphite oven. Dry, char and atomize 
according to the preset programme. Measure the 
absorbance. 


B-3.4.5 Prepare a reagent blank and sufficient standards 
containing 5.0, 7.5 and 10.0 mg/l of lead by diluting 
suitable volume of the standard lead solution with nitric 
acid (1:499) and repeat as above (B-3.4.3). Inject a 
suitable portion of each standard solution in order 
of increasing concentration. Analyze each standard 
solution and measure the absorbances. 


B-3.4.6 Calculation — Construct a standard calibration 
graph by plotting the absorbance versus mg of lead 
concentration of each standard. Read the concentration 
of the sample from the graph and determine the lead 
content of the sample from the calibration graph using 
the following formula: 


Lead (as Pb), ppm = aoa 


where 


C= concentration of lead from the calibration 
curve; 


F= dilution factor; and 
M= mass of paper sample taken for testing, g. 


B-4 DETERMINATION OF CADMIUM (AS CD) 


B-4.1 Principle — The cadmium content of the sample 
is determined by electro thermal atomic absorption 
spectrometric method. 
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B-4.2 Apparatus 


B-4.2.1 Atomic Absorption Spectrometer — With 
graphite oven technique in place of conventional burner 
assembly. 


B-4.2.2 Cadmium Hollow — Cathode Lamp or 
Multielement Hollow-Cathode Lamp — For use at 
228.8 nm. 


B-4.2.3 Hot Plate 

B-4.3 Reagents 

B-4.3.1 Nitric Acid — Concentrated (see IS 264). 
B-4.3.2 Nitric Acid — 1:1. 

B-4.3.3 Dilute Nitric Acid — 1:499. 


B-4.3.4 Stock Cadmium Solution — Dissolve 
1.0 g of pure cadmium metal in minimum quantity 
of concentrated nitric acid and dilute to 1 litre with 
distilled water. One millilitre of this solution contains 
1 mg of cadmium (as Cd). 


B-4.3.5 Intermediate Cadmium Solution — Add 1 ml 
of concentrated nitric acid to 50 ml of stock solution 
and dilute to 1 litre with distilled water. One ml of this 
solution contains 50 ug of cadmium (as Cd). 


B-4.3.6 Standard Cadmium Solution — To 10 ml of 
cadmium intermediate solution add 1 ml of concentrated 
nitric acid and dilute to 1 litre with distilled water. One 
ml of this solution contains 0.5 ng of cadmium (as Cd). 


B-4.4 Procedure 


B-4.4.1 Sample Preparation — Tear the air dry sample 
into pieces of suitable size. Do not use cut or punched 
edges or other parts where metallic contamination may 
have occurred. 


B-4.4.2 Preparation of Test Solution — Weigh to the 
nearest 0.01 g about 20 g of paper, leach the paper 
with about 200 ml of extraction fluid for 18 + 2 h using 
shaker rotating/moving at 30 + 2 rev/min. Filter the 
extract through glass fibre filter with 0.45 micron pore 
size. 


B-4.4.3 Transfer the extract to a 250 ml conical flask. 
Add 5 ml concentrate nitric acid and a few boiling chips 
or glass beads. Slowly evaporate on a hot plate to about 
10 to 20 ml. Continue heating and adding concentrated 
nitric acid until digestion is complete. Wash down with 
distilled water and then filter ifnecessary. Quantitatively 
transfer filtrate to a 100 ml volumetric flask, dilute to 
the mark and mix thoroughly. 


B-4.4.4 Inject a measured portion of the digested 
solution into the graphite oven. Dry, char and atomize 
according to the preset programme. Measure the 
absorbance. 


B-4.4.5 Prepare a reagent blank and sufficient standards 
containing 5.0, 7.5 and 10.0 mg/l of cadmium by 
diluting suitable volume of the standard cadmium 
solution with nitric acid (1:499). Inject a suitable 
portion of each standard solution in order of increasing 
concentration. Analyze each standard solution and 
measure the absorbances. 


B-4.4.6 Calculation — Construct a standard calibration 
graph by plotting the absorbance versus mg of cadmium 
concentration of each standard. Read the concentration 
of the sample from the graph and determine the 
cadmium content of the sample from the calibration 
graph using the following formula: 


Cadmium (as Cd), ppm = CxFx100 
M 


where 


C= concentration of cadmium from the calibration 
curve; 


F= dilution factor; and 
M= mass of paper sample taken for testing, g. 


B-5 DETERMINATION 
PENTACHLOROPHENOL (PCP) 


OF 


B-5.1 Principle 


PCP is extracted with acetone by Soxhlet extraction. 
Acetone extract is evaporated to dryness and subjected 
to acetylation. The acetylated PCP is determined 
quantitatively by Gas Chromatograph-Electron Capture 
Detector (GC-ECD). 


B-5.2 Apparatus 

B-5.2.1 Round Bottom Flask — 250 ml. 

B-5.2.2 Soxhlet Extractor 

B-5.2.3 Water Bath 

B-5.2.4 Separating Funnels — 60 ml and 100 ml. 
B-5.2.5 Injection Syringes — 1 ul, 5 ul and 10 ul. 


B-5.2.6 Gas Chromatograph with ECD — Capillary 
columns. 


B-5.2.7 Glass Columns — Length 20 cm, internal 
diameter 12 mm filled with 5 cm of silica gel having 
particle size 63 um x 200 um. 


B-5.3 Reagents 

B-5.3.1 Acetone 

B-5.3.2 n-Hexane 

B-5.3.3 Acetic Anhydride 

B -5.3.4 Sodium Sulphate Anhydrous 


B-5.3.5 PCP Stock Solution — Dissolve 10 mg of 
pentachlorophenol in 100 ml of acetone. One millilitre 
of this solution contains 0.1 mg of pentachlorophenol. 


B-5.3.6 PCP Standard Solution — Dilute 10 ml of 
stock solution with acetone to 100 ml. One millilitre 
of this solution contains 0.01 mg of pentachlorophenol. 


B-5.3.7 Internal Standard Stock Solution — Dissolve 
1 g of 2, 4 dibromophenol in 1 | of acetone. One 


millilitre of this solution contains 1 mg of 
dibromophenol. 
B-5.3.8 Internal Standard Solution — Dilute 


1 ml of the stock solution (B-5.3.7) with acetone to 
100 ml. One millilitre of this solution contains 10 ug of 
dibromophenol. 


B-5.4 Procedure 


B-5.4.1 Determine the moisture content of the sample 
as given in 9 of IS 1060 (Part 1). 


B-5.4.2 Weigh accurately about 1 g of the paper 
sample pieces up to two decimal places and put into 
a thimble. Extract with about 150 ml of acetone by 
Soxhlet extraction for 6 h. Filter the acetone extract, 
dry over anhydrous sodium sulphate, and evaporate 
under vacuum to a small volume approximately to 
5 ml and cool. 


B-5.4.3 Clean Up — Transfer the extract (B-5.4.2) to 
the silica gel packed coloumn and elute with about 
25 ml of n-hexane at the rate of 2 ml/min. Collect the 
eluent in a flask. Dry over anhydrous sodium sulphate 
and evaporate nearly to dryness. 


B-5.4.4 Treat the residue (B-5.4.3) with 1 ml of acetic 
anhydride, and heat on a water bath for about 30 min. 
Remove the flask from the water bath and cool the 
acetylated product. Transfer the content in a separating 
funnel and add 10 ml of hexane and 5 ml distilled water. 
Shake well for 2 min and let the layers be separated. 
Collect the hexane layer, dry over anhydrous sodium 
sulphate and evaporate nearly to dryness. Cool for at 
least 10 min, add 1 ml of internal standard solution and 
adjust the volume to 5.0 ml with n-hexane. 


B-5.4.5 Inject 2 ul of the solution into the Gas 
Chromatograph. Record the peak size in area and peak 
height units. If peak response exceeds linear range of 
the system, dilute the concentration of the extract and 
reanalyze. 


B-5.4.6 Calibration — Prepare three calibration 
standards from the PCP standard solutions. Add | ml 
of internal standard solution and follow the steps as 
above (B-5.4.3 to B-5.4.5). Tabulate peak height or 
area responses against calculated equivalent mass of 
underivatized pentachlorophenol injected. Prepare a 
calibration curve. 
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B-5.5 Calculation — Determine the PCP content of the 
sample from the calibration graph using the following 
formula: 


PCP content, mg/kg on dry matter = 


Ax BxV,x100 
MxCxV,x100-X 


where 
= PCP content in ug from the graph; 
= total volume of hexane extract before 
derivatization, ml; 
V,= volume of eluent injected, ml; 
M= mass of the paper sample taken for testing, g; 
C= volume of hexane extract carried through 
derivatization, ml; 
V = volume of total eluent, ml; and 
X= moisture content, percent by mass. 
B-6 DETERMINATION OF 


POLYCHLORINATED BIPHENYLS (PCBS) 


B-6.1 Principle 


PCB is extracted with boiling ethanolic potassium 
hydroxide solution. An aliquot of the extract is mixed 
with distilled water and subjected to extraction with 
hexane. The PCB content is determined quantitatively 
by GC-ECD by comparing the pattern of the peaks with 
the pattern of a suitable technical PCB. 


B-6.2 Apparatus 

B-6.2.1 Erlenmeyer Flask — 200 ml. 

B-6.2.2 Water Bath 

B-6.2.3 Separating Funnels — 60 ml and 100 ml. 
B-6.2.4 Injection Syringes — 1 wl, 5 ul and 10 ul. 


B-6.2.5 Gas Chromatograph with ECD — Capillary 
columns. 


B-6.2.6 Glass Columns — Length 20 cm, internal 
diameter 12 mm filled with 5 cm of silica gel having 
particle size 63 um x 200 um. 


B-6.3 Reagents 


B-6.3.1 Ethanolic Potassium Hydroxide Solution — 
Prepare | N ethanolic potassium hydroxide solution by 
dissolving the required amount of potassium hydroxide 
in absolute ethanol that has been purified as follows: 


Dissolve 1.5 g of silver nitrate in 3 ml of water and 
add it to one litre of alcohol. Dissolve 3 g of potassium 
hydroxide in the smallest amount of hot distilled water, 
cool, and add it to the silver nitrate solution. Shake 
thoroughly, allow the solution to stand for at least 
24 h, filter and distill. 
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NOTE — Absolute alcohol denatured with 10 percent by 
volume of methanol may also be used. 


B-6.3.2 n-Hexane 
B-6.3.3 Sodium Sulphate Anhydrous 


B-6.3.4 PCB Stock Solution — Dissolve 10 mg of any 
PCB technical in 100 ml of hexane. One ml of this 
solution contains 0.1 mg of PCB. 


B-6.3.5 PCB Standard Solution — Dilute 10 ml of 
stock solution with hexane to 100 ml. One ml of this 
solution contains 0.01 mg of PCB. 


B-6.3.6 Internal Standard Stock Solution — Dissolve 
1 g of 2, 4 dibromophenol in 1 litre of n-hexane. One ml 
of this solution contains 1 mg of dibromophenol. 


B-6.3.7 Internal Standard Solution — Dilute 1 ml of 
the stock solution (B-6.3.6) with hexane to 100 ml. One 
ml of this solution contains 10 ug of dibromophenol. 


B-6.4 Procedure 


B-6.4.1 Determine the moisture content of the sample 
as given in 9 of IS 1060 (Part 1). 


B-6.4.2 Weigh accurately about | g of the paper 
sample pieces up to two decimal places and take into a 
200 ml Erlenmeyer flask. Add 50 ml of ethanolic 
potassium hydroxide solution and heat under reflux 
condenser for 4 h, filter and dilute to the mark with 
alcohol in a 250 ml volumetric flask. Take an aliquot 
portion of the test solution in a separating funnel, add 
sufficient distilled water and 15 ml hexane. Shake well 
for 5 min and wait for 15 min. Collect the hexane phase. 


B-6.4.3 Filter the hexane extract. Dry the filtrate over 
anhydrous sodium sulphate, and evaporate under 
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vacuum to approximately 5 ml. Take the residue for 
clean up. 


B-6.4.4 Clean Up 


Transfer the hexane extract (B-6.4.3) to the silica gel 
packed column and elute with about 25-ml of n-hexane 
at the rate of 2-ml/min. Collect the eluent in a flask 
and evaporate to a small volume. Add 1 ml of internal 
standard solution and made up to 10 ml with hexane. 


B-6.4.5 Inject 2 pl of the solution to the gas 
chromatograph. From the peaks obtained PCB and 
Internal Standard are identified by their retention times 
as well as relative retention time. 


B-6.4.6 Calibration 


Prepare three calibration standards from the PCB 
standard solutions and follow the steps as above 
(B-6.4.3 to B-6.4.5). Tabulate peak height or area 
responses against calculated equivalent mass of 
underivatized pentachlorophenol injected. Prepare a 
calibration curve. 


B-6.5 Calculation 


Determine the PCB content of the sample from the 
calibration graph using the following formula: 


AxV, x100 
M xV, x(100- X) 


PCB content, mg/kg on dry matter 


where 
= PCB content in ug from the graph; 
“= volume of eluent injected, ml; 
= mass of the paper sample taken for testing, g; 
V = volume of total eluent, ml; and 
X= moisture content, percent by mass. 


IS 6615 : 2021 


ANNEX C 
( Foreword ) 


COMMITTEE COMPOSITION 


Paper Based Packaging Materials Sectional Committee, CHD 16 


Organization 


Central Pulp and Paper Research Institute, Saharanpur 
All India Federation of Master Printers, New Delhi 


Ballarpur Industries Ltd, Yamuna Nagar 
Central Forensic Science Laboratory, New Delhi 
Central Pulp and Paper Research Institute, Saharanpur 


Central Revenues Control Laboratory, New Delhi 


Century Pulp and Paper Mills, Dist Nainital 


Directorate of Printing, Ministry of Urban 
Development, New Delhi 


Department of Industrial Policy & Promotion, 
Ministry of Commerce & Industry, New Delhi 


DGS & D, New Delhi 


DGQA (Ministry of Defence), Kanpur 
DQA (Met & Explosives) 


Federation of Paper Traders’ Associations of India, 
Delhi 


Federation of Corrugated Box Manufacturers of 
India, New Delhi 


Forest Research Institute, Dehradun 


Hindustan Unilever Limited, Bengaluru 

Hindustan Paper Corporation Ltd, Kolkata 

Indian Paper Manufacturers Association, New Delhi 

India Security Press, Nasik 

Indian Agro & Recycled Paper Mills Association, 
New Delhi 

Indian Institute of Packaging, Mumbai 


Indian Institute of Technology, Roorke 


Indian Recycled Paper Mills Association, Delhi 


Representative(s) 


Dr R. M. MATHUR (Chairman) 


SHRI RANJAN KOTHARI 
SHRI SUBHAS HANDER (Alternate) 


SHRI SHAMIM AHMED 
SHRI V. V. PATHARKAR (Alternate) 


DR RAJINDER SINGH 
SHRI D. R. HANDA (Alternate) 


Dr B. P. THAPLIYAL 
Ms Rita TANDON (Alternate) 


SHRI R. P. SINGH 


SHRI MANOJ GUPTA 
SHRI H. C. Josui (Alternate) 


SHRI B. SAHOO 
SHRI NAND LAL 


SHRI H. M. RATHI 
SHRI RAMAN K. SHARMA (Alternate) 


SHRI K. L. TRIPATHI 
SHRI C. KUJUR (Alternate) 


SHRI SATYA PAL GUPTA 
SHRI NAROTTAM VYas (Alternate) 


SHRI SUNIL SETHI 
SHRI HARISH MADAN (Alternate) 


DR SANJAY NAITHANI 


SHRI PRABUDDHA DASGUPTA 
SHRI HITESH SHENOY (Alternate) 


SHRI M. V. NARASIMHA RAO 
SHRI NABA K. GHOSH (Alternate) 


SHRI R. C. MALL 
Dr S. V. SUBRAHMANYAM (Alternate) 


SHRI SUNIL TIWARI 
SHRI D. C. RAGHAV (Alternate) 


SHRI P. G. MUKUNDAN 
Dr M. PATEL (Alternate) 


DR N. C. SAHA 
SHRI S. K. SARKAR (Alternate) 


DR SATISH KUMAR 
Dr S. P. SINGH (Alternate) 


SHRI R. C. RASTOGI 
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Organization 
Indian Newsprint Manufacturers Association, 


New Delhi 


Indian Pulp and Paper Technical Association, 
Saharanpur 

J K Paper Ltd, New Delhi 

Kumarrappa National Handmade Paper Institute, 
Jaipur 

NEPA Ltd, Nepanagar, Madhya Pradesh 

North-East Institute of Science & Technology, Jorhat, 
Assam 

Parksons Packaging, Mumbai 


Pulp and Paper Research Institute, Orissa 


Rollatainers Ltd, Haryana 
Security Paper Mill, Hoshangabad 


Security Printing Press, Hyderabad 
Seshasayee Paper and Boards Ltd, Erode 


Stationery Office, Govt of India, Kolkata 
The Mysore Paper Mills Ltd, Bengaluru 


TCPL Packaging Limited, Mumbai 
VOICE, New Delhi 


Whale Stationary Products Ltd, New Delhi 


BIS Directorate General 


Representative(s) 
REPRESENTATIVE 


SHRI M. B. S. NAR 
SHRI N. K. GARG (Alternate) 


SHRI S. C. MAJUMDAR 
SHRI S. K. CHATTERJEE (Alternate) 


SHRI G. HUSSAIN 
SHRI ASWINI SHARMA (Alternate) 


SHRI S. K. MUTREJA 
SHRI NIAZI R. A. KHAN (Alternate) 


Dr T. GOSWAMI 
Dr DiPUL KALITA (Alternate) 


SHRI RAMESH KEJRIWAL 
SHRI RANJAN SINHA (Alternate) 


Dr J. C. PANIGRAHI 
SHRI D. K. TRIPATHY (Alternate) 


REPRESENTATIVE 


SHRI B. B. DASH 
SHRI D. R. ROHILLA (Alternate) 


SHRI A. K. SRIVAYSTAVA 
SHRI D. D. MATHUR (Alternate) 


SHRI A. K. MEHROTRA 
DR P. MARIMUTHU (Alternate) 


SHRI ATANU BANDOPADHYAY 


SHRI P. K. GARG, IAS 
SHRI N. P. PRABHU (Alternate) 


SHRI SAKET KANORIA 


SHRI M. A. U. KHAN 
SHRI H. WADHWA (Alternate) 


SHRI MUKESH GUPTA 
SHRI GAURAV GOEL (Alternate) 


SHRI E. DEVENDAR, SCIENTIST F AND HEAD (CHD) 
[ REPRESENTING DIRECTOR GENERAL (Ex-officio )] 


Member Secretary 


Suri K. K. PAUL 
SCIENTIST ‘E’ (CHD), BIS 
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